Control of glycoprotein synthesis. Purification and characterization of rabbit liver UDP-N-acetylglucosamine:alpha-3-D-mannoside beta-1,2-N-acetylglucosaminyltransferase I.
UDP-N-acetylglucosamine:alpha-3-D-mannoside beta-1,2-N-acetylglucosaminyltransferase I catalyzes an essential first step in the conversion of high mannose to hybrid and complex N-glycans (Schachter, H. (1986) Biochem. Cell Biol. 64, 163-181; Oppenheimer, C.L., and Hill, R.L. (1981) J. Biol. Chem. 256, 799-804), i.e. the addition of GlcNAc to (Man alpha 1-6(Man alpha 1-3)Man alpha 1-6)(Man alpha 1-3)Man beta 1-4GlcNAc-OR to form (Man alpha 1-6(Man alpha 1-3)Man alpha 1-6)(GlcNAc beta 1-2Man alpha 1- 3)Man beta 1-4GlcNAc-OR. The enzyme has been purified from Triton X-100 extracts of rabbit liver by chromatography on CM-Sephadex, Affi-Gel blue, UDP-hexanolamine-Sepharose, and a novel adsorbent in which UDP-GlcNAc is linked to thiopropyl-Sepharose at the 5-position of uracil. The enzyme exists in crude liver extracts in two molecular weight forms separable on Sephadex G-200. The low molecular weight form was purified 64,000-fold with a specific activity of 19.8 mumol/min/mg. The pure enzyme was free of N-acetylglucosaminyltransferase II-V activities. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis showed a single major band of Mr 45,000 and two minor bands of Mr 54,000 and 50,000. All three bands showed retarded elution from an affinity column in which the acceptor substrate for the transferase was covalently linked to Sepharose. Kinetic analysis indicated a largely ordered sequential mechanism with UDP-GlcNAc binding to the enzyme first and UDP leaving last. Studies with synthetic analogues of the substrate Man alpha 1-6(Man alpha 1-3)Man beta 1-4GlcNAc showed that an unsubstituted equatorial hydroxyl on carbon 4 of the beta-linked Man residue was essential for enzyme activity.